Introduction
============

When hearing the word "narcissism," most people think of exaggerated self-worth, feelings of grandiosity and superiority, admiration seeking, as well as entitlement and arrogance (cf. [@B11]; [@B55]), which circumscribes the subclinical concept of *grandiose narcissism* (or overt narcissism; [@B58]; [@B68]). Besides grandiose narcissism, there is the less prominent concept of *vulnerable narcissism* (also termed hypersensitive or covert narcissism; [@B68]; [@B24]). Vulnerable narcissism also entails pronounced self-absorbedness, but apart from that, goes along with self-consciousness, social insecurity, and defensiveness. Though both constructs share the central concept of self-centeredness (e.g., [@B8]), they phenomenologically manifest in very different personality types^[1](#fn01){ref-type="fn"}^, which [@B68] originally referred to as the "two faces" (p. 590) of narcissism: subclinical grandiose narcissists are extraverted, socially bold, and even charming (e.g., [@B5]; [@B15]; [@B30]). Vulnerable narcissists, on the contrary, are introverted, defensive, and avoidant ([@B42], [@B46]; [@B22]). While grandiose narcissism displays substantial and consistent correlations with extraversion ([@B57], [@B58]; [@B17]; [@B52]; [@B53]; [@B62]; [@B39]; [@B1]; [@B42]; [@B61]; [@B69]), vulnerable (hypersensitive) narcissism is consistently associated with introversion ([@B68]; [@B24]; [@B20]; [@B42]; [@B69]). Population-based studies using non-clinical samples further show that grandiose and vulnerable narcissism are essentially unrelated ([@B24]; [@B42]; [@B50]; [@B8]; [@B37]), why they are commonly viewed as two independent traits in subclinical personality research.

In contrast, clinical evidence suggests that grandiose narcissism is always accompanied by vulnerable aspects ([@B34]; [@B56]; [@B60]; [@B55]; [@B21]). Specifically, clinical observations show that patients diagnosed with narcissistic personality disorder (NPD), a pathological form of narcissism, display co-occurring or oscillating states of grandiosity and vulnerability ([@B56]). Recent systematical investigations confirm that this is particularly true for individuals identified as grandiose narcissists, who display episodes of vulnerability ([@B21]). Accordingly, scales designed to assess pathological narcissism, such as the Pathological Narcissism Inventory (PNI), encompass vulnerable aspects such as *contingent self-esteem* or *hiding the self* alongside grandiose aspects such as *self-sacrificing self-enhancement* or *grandiose fantasy* ([@B54]). These scales show distinct correlations with measures of grandiose and vulnerable narcissism designed for population-based studies, most notably the Narcissistic Personality Inventory (NPI; [@B58]) and the Hypersensitive Narcissism Scale (HSNS; [@B24]). However, to date, little is known about the transition from normal to pathological narcissism ([@B56]).

If narcissistic grandiosity is, as clinical evidence suggests, always accompanied by vulnerability, this should manifest in a correlation between measures of grandiose and vulnerable narcissism, but this is not the case in subclinical samples (e.g., [@B42]). In clinical samples diagnosed with NPD, the correlation between grandiose and vulnerable narcissism has not yet been investigated systematically \[quantitative studies reporting correlations between grandiose and vulnerable narcissism in clinical samples typically encompass patients with any mental disorder rather than NPD (e.g., [@B19])\]. Given the evidence reviewed above, we hypothesize that there might be two causes for the lack of correlation between grandiose and vulnerable narcissism in the general population: (1) The correlation between grandiose and vulnerable narcissism might be masked by interindividual differences in intro-/extraversion -- a variable that has consistently been shown to correlate with both constructs. (2) The association might be non-linear across the narcissism distribution, with no correlation at the lower end, and an increasing correlation toward the upper end. We elaborate on these hypotheses in the following.

First, we propose that the correlation between grandiose and vulnerable (hypersensitive) narcissism is masked by interindividual differences in intro-/extraversion in the general population, which is substantiated by different theoretical and empirical considerations: (a) Theoretical accounts of grandiose and vulnerable narcissism both emphasize self-centeredness as a core feature ([@B47]; [@B36]), but this common core is not evident in subclinical personality research. (b) Grandiose and vulnerable narcissism both display pronounced correlations with extra- and introversion, respectively, but not with each other. (c) Intro-/extraversion and narcissism differ with respect to their foundations as personality traits: intro-/extraversion is a basal and broad trait that is highly genetically determined ([@B41]; [@B40]), biologically rooted ([@B18]), and manifests in early infancy ([@B32]). Narcissism, on the contrary, is a narrower trait and is assumed to be determined socially, primarily due to parenting style ([@B34]; [@B35]; [@B51]; [@B9],[@B10]) and further cultural socialization factors ([@B64]; [@B65]). From a developmental perspective, intro-/extraversion thus can be expected to develop ontogenetically earlier than narcissism (which emerges in late childhood; [@B63]). As a consequence, intro- and extraverted individuals may respond differently to social influences that lead to core narcissistic beliefs ("I am superior") and develop either an extraverted narcissistic style (grandiose narcissism) or an introverted narcissistic style (vulnerable narcissism). Based on a large cross-sectional sample, we investigate this hypothesis by means of latent variable structural equation models (SEMs) in which we adjust the latent correlation between grandiose and vulnerable narcissism for interindividual differences in intro-/extraversion.

To investigate the discriminant validity (specificity) of this hypothesis, we repeat the analyses for the personality dimension of neuroticism. Neuroticism is also frequently reported to correlate negatively with grandiose, but positively with vulnerable narcissism (e.g., [@B42], [@B44]; see also [@B21]). It could thus be hypothesized that controlling for neuroticism might increase the correlation between grandiose and vulnerable narcissism as well, as these could be regarded as emotionally stable and unstable forms of narcissism. However, we do not expect this effect to be particularly strong, as grandiose and vulnerable (hypersensitive) narcissism, are, for the reasons provided above, possibly better understood in terms of other-directed (extraverted) versus self-directed (introverted) narcissism. We thus expect that controlling for interindividual differences in neuroticism will not alter the correlation between grandiose and vulnerable narcissism substantially.

Second, we investigate whether the association between grandiose and vulnerable narcissism differs as a function of the level of narcissism: we hypothesize that the correlation is higher toward the upper end of the grandiose narcissism distribution. Besides clinical evidence suggesting that the two constructs covary particularly when it comes to pathological narcissism (i.e., high levels of narcissism), a recent systematic investigation found that individuals identified as grandiose narcissists are likely to display episodes of vulnerable narcissism as well (cf. [@B21]). We use segmented regression analysis, a statistical technique that allows for an empirical detection of a breakpoint (i.e., a change in slope) in a bivariate regression relationship, to test for a change in slope in the bivariate distribution of grandiose and vulnerable narcissism. Importantly, we perform this analysis in a large (*N* \> 1000) and non-clinical sample that covers a broad range of the narcissism distribution. While the majority of this sample displays, per definition, normal (i.e., non-clinical) personality variation of narcissism, the very top can be assumed to display potentially clinically relevant narcissism scores^[2](#fn02){ref-type="fn"}^. Continuous variation is an important prerequisite for segmented regression analysis and allows for a powerful test of a possible change in slope in linear associations (cf. [@B27]).

Materials and Methods {#s1}
=====================

Participants and Procedure
--------------------------

Participants took part in one of four studies (two offline, two online; see **Table [1](#T1){ref-type="table"}**) at the University of Graz. We combined data from multiple studies to enable a powerful test of latent relationships and of slope differences across the whole range of narcissism. The online studies were performed using Limesurvey, data in the offline studies were collected by students at the University of Graz using standardized test booklets. This study was carried out in accordance with the relevant guidelines and recommendations with written informed consent from all subjects. All subjects gave written informed consent in accordance with the Declaration of Helsinki. The protocol was approved by the ethics committee of the University of Graz. Each of the studies had different research aims, but all entailed the same measures of grandiose narcissism and vulnerable narcissism. The total sample included *N* = 1,006 (550 women) participants with a mean age of 24.06 (*SD* = 5.03) years. Studies one, two, and three additionally encompassed a measure of intro-/extraversion (*N* = 605 \[350 women\], mean age of 23.53 \[*SD* = 4.33\] years); studies one and two also entailed a measure of neuroticism that we used for complemental discriminant validity analyses (*N* = 406 \[202 women\], mean age of 23.58 \[*SD* = 3.28\] years). The percentage of missing data was low (not exceeding 1.5% for any single item). **Table [1](#T1){ref-type="table"}** shows detailed sample characteristics. We observed mean differences in the variables under study across the four samples (most notably between the online and offline samples). However, our research question concerns the covariance structure of the data, which was found to be invariant across studies (see Results).

###### 

Descriptive statistics across the four studies and intercorrelations of the study variables.

                              Study I (*n* = 204, offline)   Study II (*n* = 202, offline)   Study III (*n* = 199, online)   Study IV (*n* = 401, online)                                                                                                         
  --------------------------- ------------------------------ ------------------------------- ------------------------------- ------------------------------ ------- ------ ------- ------ --------- --------------- ---------- ---------- ----------- ----------- -----------
  Sex (1)                     1.50                           0.50                            1.51                            0.50                           1.26    0.44   1.50    0.50   \<0.001   1,3; 2,3; 3,4   **0.14**   **0.24**   -0.06       0.02        **-0.54**
  Age (2)                     24.26                          3.56                            22.88                           2.82                           23.43   5.92   24.85   5.85   \<0.001   1,2; 2,4; 3,4              0.06       **-0.08**   **0.12**    **-0.22**
  Grandiose Narcissism (3)    14.92                          6.58                            15.55                           6.78                           13.22   6.58   16.13   6.80   \<0.001   2,3; 3,4                              -0.03       **0.47**    **-0.33**
  Vulnerable Narcissism (4)   2.65                           0.54                            2.74                            0.57                           2.86    0.59   2.76    0.55   0.001     1,3                                               **-0.48**   **0.30**
  Intro-/Extraversion (5)     3.62                           0.60                            3.62                            0.59                           3.38    0.72   --      --     \<0.001   1,3; 2,3                                                      **-0.14**
  Neuroticism (6)             3.07                           0.72                            3.08                            0.73                           --      --     --      --     0.870     --                                                            
                                                                                                                                                                                                                                                                  

Posttest-column denotes significant differences between studies by means of Bonferroni-corrected post-tests. Correlations are based on

N

= 1,006 except for correlations encompassing intro-/extraversion (

N

= 605 without Study IV) and neuroticism (

N

= 406 for studies I and II). Sex was coded 1 for women, 2 form men. High values on Intro-/Extraversion denote extraversion. Significant correlations at

p

\< 0.05 are printed in bold face.

Measures
--------

Grandiose narcissism was assessed with the German Narcissistic Personality Inventory (NPI; [@B62]). The NPI comprises 40 dichotomous forced-choice statements. The internal consistency of the scale was α = 0.84 at manifest level. Vulnerable narcissism was assessed with a German translation of the Hypersensitive Narcissism Scale (HSNS; [@B24]). The reliability of the 10-item scale was α = 0.66 for the manifest scale (like in the original publication; 0.63 \< α \< 0.75; [@B24]). The NPI and the HSNS can be considered the long-time standard measures of grandiose and vulnerable narcissism in non-clinical personality research and were found to have very good concurrent validity with expert ratings of narcissism ([@B45]). Intro-/extraversion and neuroticism (emotionality) were assessed using the 10-item scales of the German HEXACO Personality Inventory (HEXACO-60; [@B3]); the internal consistencies were α = 0.81 for intro-/extraversion and α = 0.73 for neuroticism at manifest level.

Data-Analytical Strategy
------------------------

### Structural Equations Models

We sought to investigate the correlation between grandiose and vulnerable narcissism with and without consideration of intro-/extraversion by means of latent variable structural equation modeling. For this, we examined two equivalent (i.e., same fit indices) SEMs: one with intro-/extraversion as a correlate of grandiose and vulnerable narcissism, and one with extraversion as a predictor of both variables. Prediction, in this model, is not meant to reflect causality, but allows controlling for interindividual differences in extraversion: as soon as extraversion is defined as a predictor variable, variance in grandiose, and vulnerable narcissism is parted into explained and unexplained variance (i.e., residual variance). We specified a correlation between the two residuals terms, i.e., the variance in grandiose and vulnerable narcissism that cannot be accounted for by differences in intro-/extraversion. By these means, it is possible to estimate the latent correlation between grandiose and vulnerable narcissism while controlling for interindividual differences in intro-/extraversion (paralleling a partial correlation analysis at manifest level; cf. [@B7]).

The same analyses were repeated for the personality dimension of neuroticism to investigate the discriminant validity (specificity) of our hypothesis. The SEMs exactly correspond to those reported above, but with neuroticism (instead of intro-/extraversion) as a personality predictor. We assumed that controlling for neuroticism would not alter the correlation between grandiose and vulnerable narcissism substantially.

Finally, in a last step, we specified another SEM with intro-/extraversion and neuroticism as simultaneous predictors of grandiose and vulnerable narcissism, thus controlling for the shared variance of the predictor variables. This model helps to understand the relative contributions of both variables in a more comprehensive manner.

Latent variable modeling was performed in Mplus 7 using maximum likelihood estimation with robust standard errors (MLR) to account for skewness in the manifest variable distributions. We followed a two-step modeling procedure in which identified parts of the measurement models were evaluated first ([@B2]). We assessed model fit using the χ^2^ test, the comparative fit index (CFI), the root mean square error of approximation (RMSEA), and the standardized root mean square residual (SRMR) ([@B25], [@B26]; [@B6]).

**Figure [1](#F1){ref-type="fig"}** shows the specification of the measurement models. Intro-/extraversion was modeled at facet level on the basis of the factor structure of the HEXACO-60 (2--3 items per facet; see [@B3]); four error correlations^[3](#fn03){ref-type="fn"}^ were allowed to deviate from zero. Grandiose narcissism was also modeled at facet level using the three-factor structure of the NPI proposed by [@B38]; see also [@B13]). Vulnerable narcissism was modeled using two item parcels (odd and even items).

![Structural equation models (SEMs) displaying the latent correlations between grandiose and vulnerable narcissism with extraversion as a covariate (correlational model, **left**) and as a control variable (regression model, **right**). Measurement models are not displayed in the regression model as they do not differ from the correlational model. HSNS, Hypersensitive Narcissism Scale; res~g~, residuum grandiose narcissism; res~v~, residuum vulnerable narcissism.](fpsyg-08-01600-g001){#F1}

We tested for measurement invariance of the covariance structure across the three samples (studies one, two, and three) using multigroup modeling. All factor loadings, error correlations, and correlation/regression coefficients between the latent variables were first estimated freely and then constrained to equality across groups. If the model fit of the constrained model does not differ significantly from that of the unconstrained model, we can assume measurement equivalence across samples, supporting the pooling of data across studies.

### Segmented Regression Model

To test a possible non-linear relationship between grandiose and vulnerable narcissism, we applied segmented regression analysis. Segmented regression is an iterative computational procedure that allows for the detection of a breakpoint, i.e., a significant change in slope, in a continuous bivariate distribution ([@B66]; [@B23]). "Segmented" hereby refers to the assumption that a given regression function *Y* = *f(X)* has different parameters in different segments of the independent variable *X*. It is commonly used in epidemiology, for instance, to investigate dose-response research questions such as *at which breakpoint* ψ *does a stressor X have an impact on health outcome Y?* Segmented regression was previously used in psychology to investigate the non-linear relationship between intelligence and creativity, for instance (i.e., how much intelligence does it take to be creative?; [@B27]; [@B33]). In the present data, we hypothesized that the correlation between grandiose and vulnerable narcissism would increase toward the upper end of the NPI distribution, because clinical evidence suggests that excessive grandiose narcissism is accompanied by vulnerable aspects ([@B56]), but not necessarily the other way around ([@B21]).

The breakpoint model was estimated using the *segmented* package ([@B49]) for the open statistics software R (RStudio Version 0.99.446). Grandiose narcissism served as the independent, vulnerable narcissism as the dependent variable. The algorithm has to be supplied with an (arbitrary) initial guess parameter for the breakpoint. We used an initial guess parameter of ψ~0~ = 15 points in the NPI raw score^[4](#fn04){ref-type="fn"}^. The empirically determined breakpoint was tested for statistical significance by means of the Davies test ([@B14]). This test estimates the probability of a significant change in slope (*H*~1~) under the assumption that the breakpoint parameter ψ vanishes under *H*~0~. The Davies test has to be supplied with a number of *K* equally spaced evaluation points between the 5 and 95% quantiles of the independent variable. According to common recommendations this parameter was set to *K* = 7 ([@B49]). Significance tests were performed two-tailed at α = 0.05. Because the analysis can be sensitive to influential data points, we checked for outliers in the bivariate distribution by means of Mahalanobis Distance (cf. [@B27]). One individual (scoring high on both the NPI and the HSNS) exceeded Mahalanobis distance at *p* \< 0.001 and was thus excluded from further analyses. Further precursor analyses showed that the use of segmented regression is justified as the correlation between the NPI and the HSNS can be better explained by adding a quadratic above the linear term (Δ*R*^2^ = 0.01, *p* = 0.002; cf. [@B27]). Data and syntax to this study can be obtained via the open science framework osf.io/t474b.

Results
=======

Structural Equation Models
--------------------------

### Intro-/Extraversion

The unconstrained multigroup SEM (different coefficients across studies) converged to an admissible solution and showed acceptable fit to the data \[χ^2^(72) = 187.73, *p* \< 0.001; CFI = 0.93; RMSEA = 0.07; SRMR = 0.07\]. Although the χ^2^ test was significant, fit indices are of similar magnitude to previous studies investigating personality constructs, especially the NPI ([@B13]). The constrained model (coefficients constrained to equality across studies) displayed similar fit to the data \[χ^2^(102) = 223.60, *p* \< 0.001; CFI = 0.92; RMSEA = 0.06; SRMR = 0.11\] and did not fit the data significantly worse according to the Satorra--Bentler -- scaled difference test for MLR estimation \[Δχ^2^(30) = 39.39, *p* = 0.12\]. Thus, measurement invariance between the covariance structures of the different samples can be assumed, and all further analyses are reported for the whole sample.

**Figure [1](#F1){ref-type="fig"}** depicts two SEMs (non-multigroup SEM, to obtain single coefficient estimates) with extraversion as a covariate (correlational model) and as a predictor variable (regression model). All factor loadings are significant at *p* \< 0.001. The latent correlations between intro-/extraversion and grandiose (*r* = 0.65, *p* \< 0.001) as well as vulnerable (*r* = -0.62, *p* \< 0.001) narcissism are of similar magnitude, but in opposing directions. The latent correlation of *r* = -0.09 between grandiose and vulnerable narcissism is insignificant in the correlational model (*p* = 0.22). This correlation rises to *r* = 0.53 (*p* \< 0.001) as soon as differences in intro-/extraversion are controlled in the regression model.

### Neuroticism

Again, we first tested for invariance of the structural models across studies. The fit of the constrained model \[χ^2^(66) = 192.81, *p* \< 0.001; CFI = 0.83; RMSEA = 0.10; SRMR = 0.09\] did not deviate from that of the unconstrained model \[χ^2^(56) = 178.38, *p* \< 0.001; CFI = 0.84; RMSEA = 0.10; SRMR = 0.08; Δχ^2^(10) = 15.46, *p* = 0.11\], why measurement invariance can be assumed. Model fit can be deemed acceptable for the sake of this complemental analysis.

Again, in the correlational model (not displayed; all factor loadings significant at *p* \< 0.001), the latent correlations between neuroticism and grandiose (*r* = -0.45, *p* \< 0.001) as well as vulnerable (*r* = 0.37, *p* \< 0.001) narcissism were of similar magnitude, but in opposing directions. This model yielded an insignificant latent correlation of *r* = 0.01 (*p* = 0.91) between grandiose and vulnerable narcissism. In the regression model, this correlation increased to a significant correlation of *r* = 0.21 (*p* = 0.01).

### Intro-/Extraversion and Neuroticism

Finally, we also set up a model with intro-/extraversion and neuroticism as simultaneous predictors of grandiose and vulnerable narcissism \[unconstrained: χ^2^(119) = 339.51, *p* \< 0.001; CFI = 0.83; RMSEA = 0.10; SRMR = 0.08; constrained: χ^2^(140) = 351.53, *p* \< 0.001; CFI = 0.84; RMSEA = 0.09; SRMR = 0.09, Δχ^2^(21) = 18.12, *p* = 0.64\]. Again, model fit was not as good as in the main analysis, but can be considered acceptable. As **Figure [2](#F2){ref-type="fig"}** shows, there was a negative correlation between intro-/extraversion and neuroticism. The effects of intro-/extraversion on grandiose and vulnerable narcissism were generally stronger than those of neuroticism. The correlation between grandiose and vulnerable narcissism increased to *r* = 0.63 (*p* \< 0.001) after controlling for both personality traits.

![Latent multiple regression model for examining the relative effects of intro-/extraversion and neuroticism. Measurement models are not displayed. res~g~, residuum grandiose narcissism; res~v~, residuum vulnerable narcissism.](fpsyg-08-01600-g002){#F2}

Segmented Regression Model
--------------------------

To investigate a possible non-linear relationship between grandiose and vulnerable narcissism, we tested for a breakpoint in the continuous bivariate distribution using segmented regression analysis. The breakpoint was estimated at an NPI raw score of 24.17 points (*SE* = 2.14, 95% CI = 19.96--28.37 points), and there was a significant change in slope according to the Davies test (*p* = 0.012). The breakpoint of 24.17 NPI points almost perfectly aligns with the onset of the top 10% of the NPI distribution (raw score of 24 corresponds to 90% cumulative frequency). **Figure [3](#F3){ref-type="fig"}** shows the breakpoint model. The correlations below and above the breakpoint were *r* = -0.09 (*n* = 910, *p* = 0.007, 95% CI = -0.16 to -0.03) and *r* = 0.20 (*n* = 94, *p* = 0.054, 95% CI = 0-0.01 to 0.41). The difference between both was significant according to Steiger's *z*-test (*z* = -2.66, *p* = 0.004).

![Segmented regression model denoting the breakpoint in the association between the Narcissistic Personality Inventory (NPI) and the Hypersensitive Narcissism Scale (HSNS). Horizontal lines indicate 95% CI of the breakpoint.](fpsyg-08-01600-g003){#F3}

Discussion
==========

This study investigated the relationship between grandiose and vulnerable narcissism (the "two faces" of narcissism; [@B68], p. 590) in a large non-clinical sample. We hypothesized that (1) the common core of grandiose and vulnerable (hypersensitive) narcissism is masked by interindividual differences of intro-/extraversion, a more broad and fundamental personality trait, and that (2) the correlation between grandiose and vulnerable narcissism increases toward the upper end of the narcissism distribution. Latent variable analyses and segmented regression analyses confirmed both of these hypotheses, which shall be discussed in the following.

Intro-/Extraversion Masks the Common Core of Grandiose and Vulnerable Narcissism
--------------------------------------------------------------------------------

Many previous studies demonstrated that grandiose and vulnerable (hypersensitive) narcissism are essentially unrelated within the range of normal personality variation, but both display substantial correlation with extra- and introversion, respectively (e.g., [@B42]; see Introduction). This suggests that the fundamental personality trait of intro-/extraversion masks the common core of grandiose and vulnerable narcissism. We investigated this hypothesis by means of latent variable structural equation modeling. Analyses confirmed that the near-zero correlation of *r* = -0.09 rises to 0.53 when controlling for interindividual differences in intro-/extraversion. This means that, if all individuals would display average intro-/extraversion (thus being neither markedly intro-, nor extraverted), they would essentially exhibit increases in vulnerable narcissism alongside grandiose narcissism.

Of course, such a scenario is not realistic, as there actually is substantial variation in intro-/extraversion in the general population. Nonetheless, it may still help to better understand the differentiation of grandiose and vulnerable narcissism in the general population: intro-/extraversion might act as a moderating factor in the development of narcissism. As argued above, intro-/extraversion is a highly genetically determined trait with a clear biological basis ([@B18]; [@B41]; [@B40]), while narcissism is thought to be more driven by social influences such as parenting style (e.g., [@B51]; [@B9],[@B10]). It is thus reasonable to think of extra- and introversion as different (biological) fundaments for the possible (later) development of different forms of narcissism, which can be conceived more narrow (specific) personality traits. When exposed to parenting styles and sociocultural factors that convey core narcissistic beliefs ("I am superior"), extraverted and introverted individuals might respond differently, either developing a more extraverted (grandiose; "I am superior and I will let you know it") or introverted (vulnerable; "Secretly, I know that I am superior") narcissistic personality.

It has to be noted, though, that behavioral genetic twin studies estimate the heritability of (grandiose) narcissism similar to that of intro-/extraversion (e.g., *a*^2^ = 0.59; [@B67]), which may appear to stand at odds with our interpretation at first glance. However, there is substantial *genetic* correlation between grandiose narcissism and extraversion (*r*g = 0.42), which means that "observed correlations \[...\] between the Dark Triad and the Big 5 are largely attributable to the influence of the same genes" (ibid., p. 451). This further strengthens our view that removing intro-/extraversion-variance in narcissism measures unveils the narcissistic core. If this core, in itself, might also depend upon genetic factors has, to our knowledge, not yet been investigated, but would be an intriguing research question. From the considerations presented above, it could be hypothesized that heritability estimates of narcissism measures might be substantially lower when controlling for intro-/extraversion (and, to a lesser extent, also neuroticism).

We put forward the hypothesis that intro-/extraversion acts as a moderating variable in the development of grandiose and vulnerable narcissism. Our data cannot directly test this moderation hypothesis, as it cannot speak to the common social-developmental factor(s) that might promote both narcissistic personality tendencies. However, other research suggests parental overvaluation ([@B9],[@B10]) and parental coldness ([@B51]) during childhood as possible candidates. Future studies could investigate the moderation hypothesis more directly using childhood recollections of parenting style alongside measures of grandiose and vulnerable narcissism to elucidate the moderating role of intro-/extraversion in the development of narcissism.

Our main hypothesis focused on intro-/extraversion as a control variable in the relationship between grandiose and vulnerable narcissism, but it could also be argued that other Big Five traits are relevant as well. Above all, neuroticism is also frequently reported to correlate negatively with grandiose, but positively with vulnerable narcissism (e.g., [@B42], [@B44]; see also [@B21]). Thus, we also tested the role of neuroticism (i.e., emotionality from the HEXACO model) as a potential control variable. Neuroticism was also substantially associated with grandiose (*r* = -0.45) and vulnerable (*r* = 0.37) narcissism on a latent level, but did not help to explain the covariance between both as good as intro-/extraversion did (corrected correlations of *r* = 0.21 for neuroticism vs. 0.53 for intro-/extraversion). When both variables were simultaneously considered, neuroticism only mildly increased the residual correlation between grandiose and vulnerable narcissism to 0.63 (as compared to 0.53 for intro-/extraversion alone). This strengthens our view that the results are actually specific to intro-/extraversion (in terms of discriminant validity), and grandiose and vulnerable (hypersensitive) narcissism are better understood in terms of extra- and introverted narcissistic styles rather than emotionally stable and unstable styles. Recently, however, [@B43] found that neuroticism was suited better than extraversion to differentiate narcissistic grandiosity and vulnerability. This divergence might be attributed to the different narcissism measures used: while we used the NPI and HSNS, the long-time standard measures in personality research on (subclinical) narcissism, Miller and colleagues used more clinically oriented narcissism measures (amongst them the PNI), thus putting more weight on maladaptive and dysfunctional aspects of narcissism. The different conceptions (subclinical vs. pathological narcissism) of the measures used in both studies are likely to account for the different findings, as neuroticism might be more relevant to the maladaptive aspects associated with pathological narcissism.

The view that different measures of narcissism put weight on different aspects has most recently been expressed in the *Narcissism Spectrum Model* ([@B36]). This model assumes that phenotypical differences in the expression of narcissism can be organized on a spectrum ranging from grandiosity to vulnerability; at the core stand entitlement and self-importance. Our data are in very good accordance with this model, as we found that controlling for intro-/extraversion reveals a common core of measures oriented toward narcissistic grandiosity (NPI) and vulnerability (HSNS); as predicted by the model. To this end, it is important to emphasize that hypersensitive narcissistic vulnerability, as measured by the HSNS, appears to be driven more by introversion than neuroticism. This appears perfectly reasonable given that increased sensitivity to environmental stimuli is a constituent feature of introversion ([@B18]; [@B32]) and underpins the importance of a clear terminology in the light of the manifold measures of narcissism.

High Grandiose Narcissism Goes along with Vulnerable Aspects
------------------------------------------------------------

Our second hypothesis concerned the likely non-linear relationship between grandiose and vulnerable narcissism in the general population. We hypothesized that high grandiose narcissism would go along with increased vulnerable aspects, as clinical research indicates that pathological narcissism encompasses both, grandiose and vulnerable aspects ([@B54]; [@B56]). Segmented regression analysis confirmed this hypothesis, as we observed a significant change in slope at the onset of the top 10% of the NPI distribution. While the correlation below this breakpoint was slightly negative and resembled previous findings (e.g., [@B37]) as well as those from our whole-sample SEM analysis, there was a moderate positive correlation among the upper 10% of the NPI distribution. This implies that in highly narcissistic individuals, grandiose self-states are more likely to be accompanied by vulnerable self-states ([@B56]; [@B21]). These opposing tendencies will presumably lead to experiences of cognitive and affective dissonance, which parallels previous findings showing that high narcissism goes along with discrepancies such as high explicit but low implicit self-esteem ([@B31]).

Interestingly, grandiose and vulnerable narcissism are correlated toward the upper end of the distribution regardless of interindividual differences in intro-/extraversion. We hypothesize that this might be the case because narcissistic tendencies, once pronounced enough, might overrule more fundamental personality traits such as intro-/extraversion. That is, as soon as a critical threshold (top 10% of the NPI distribution) is exceeded, individuals who are habitually extraverted might experience episodes of social withdrawal and avoidance more frequently. In statistical terms, adjusting for interindividual differences in intro-/extraversion should have less effect on the correlation between grandiose and vulnerable narcissism beyond the onset of the upper 10%. However, we cannot directly test this supposition as measures of intro-/extraversion were only available in a smaller subsample in this study (data on intro-/extraversion is available for less than 50 individuals beyond the NPI-breakpoint).

Limitations and Prospects
-------------------------

As noted above, our analysis of intro-/extraversion as a control variable in the relationship between grandiose and vulnerable (hypersensitive) narcissism can provide first insights into the complex interplay of these personality traits, but future studies should directly address the issue of intro-/extraversion as a moderating variable in the development of narcissism. This could be accomplished, for instance, by testing interactive effects of parenting style -- a presumed developmental factor of narcissism ([@B51]; [@B9],[@B10]) -- and intro-/extraversion onto the two narcissism constructs.

From a critical perspective, one could argue that controlling for interindividual differences in intro-/extraversion might distort the narcissism variables in an unrealistic fashion (i.e., grandiose narcissism is no longer grandiose without extraversion), which would render the residual correlation meaningless. As argued above, however, controlling for differences in intro-/extraversion can also be viewed as a removal of variance that cannot only be attributed to the specific narcissism measures, but also to the more fundamental personality trait of intro-/extraversion (in terms of general self- or other-orientation). Importantly, we do *not* consider the statistically corrected variables more "pure" indicators of narcissism. Instead, the statistical correction used here should be considered a thought experiment that might be useful for further theory building: what would remain, if we would subtract extraversion from narcissistic grandiosity and introversion from vulnerability? It is the narcissistic core, distilled from broader personality traits, and this core is the same in both cases.

Importantly, the interpretation of the results reported here is restricted to the specific personality measures used: we used the NPI and the HSNS, which can be conceived the long-time standard measures of grandiose and vulnerable (hypersensitive) narcissism. Our results show that these are most clearly differentiated by means of intro-/extraversion. However, using other measures (and thus conceptions) of narcissism might lead to different findings. For instance, grandiose and vulnerable aspects are intrinsically correlated in the PNI ([@B54]), and their differentiation might depend more upon neuroticism ([@B43]). Another prominent model of (grandiose) narcissism distinguishes narcissistic admiration from rivalry ([@B4]). Though rivalry encompasses some features of narcissistic vulnerability, it appears to tap more into the antagonistic aspects ([@B36]). Future studies could use a multidimensional approach to discern the manifold conceptions of narcissism.

It also has to be noted that the correlation of *r* = 0.20 reported here for the subsample of the top 10% in the NPI distribution is of comparable magnitude to full-scale correlations occasionally obtained in other studies (e.g., [@B20]; [@B69]). However, the majority of previous studies reported zero correlation, and, to our knowledge, this is the first study to investigate a non-linear association between grandiose and vulnerable narcissism. If the method would be applied to previous datasets, it might turn out that the correlation increases toward the upper end of the distribution as well (and might be even higher in datasets where the average correlation is higher). Also, as [@B21] emphasize, grandiosity and vulnerability may also be understood in terms of states, not only traits. These states can fluctuate in the way that grandiose narcissists experience episodes of increased vulnerability and social withdrawal (ibid.). From this point of view, one would not expect a very high but rather a moderate correlation between the two trait measures, as the individual's self-concept may still be dominated by grandiosity and vulnerable aspect might be reported with greater reluctance.

Lastly, many previous studies found substantial sex differences in the association between narcissism and emotion regulation, suggesting that primarily men display emotional deficits associated with narcissism ([@B48]; [@B16]; [@B59]; [@B29], [@B28]). Thus, it could be hypothesized that the association between grandiose and vulnerable aspects toward the upper end of the distribution is stronger in men. The sample investigated in this study, although large, did not allow for a powerful test of this hypothesis, but future studies could address this question.

Conclusion
==========

From this study, it can be concluded that grandiose and vulnerable (hypersensitive) narcissism are not distinct traits, but rather different manifestations of the same phenomenon, which aligns well with clinical theories of narcissism. Whether individuals actually display grandiose or vulnerable narcissism at a subclinical level depends on intro-/extraversion, a more basal personality trait. However, at high levels of narcissism (upper 10% of the NPI distribution), narcissistic grandiosity is more likely to be accompanied by narcissistic vulnerability, which could indicate a possible transition topathological narcissism.
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We use terms such as "personality types," "grandiose narcissists," or "vulnerable narcissists" for illustrative purposes though the underlying traits are continuous.

The NPI captures maladaptive aspects of narcissism ([@B1]) and displays high concurrent validity with expert ratings of NPD ([@B45]). More generally, it is also known from other fields of personality research that extreme scores are likely to reflect psychopathological traits (e.g., extreme conscientiousness; [@B12]).

Error correlations were specified according to modification indices between the facets *social self-esteem*^∗^*social boldness*, *social self-esteem*^∗^*sociability*, *social boldness*^∗^*sociability*, *sociability*^∗^*liveliness*. Correlations were in the range of -0.33 (*social self-esteem*^∗^*social boldness*) to 0.28 (*sociability*^∗^*liveliness*). Omitting the error correlations would have worsened model fit significantly \[Satorra--Bentler -- scaled difference test: Δχ^2^(12) = 72.19, *p* \< 0.001\], but did not affect the coefficients of interest. Thus, we included error correlations in the model.

Complemental analyses with different initial guess parameters yielded the same results.
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